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DETAILED ACTION 
Drawings 

1. Applicant's compliance with the objections to the drawings in the previous Office Action (mailed 

on 28 Apiil 2006) is noted and appreciated. Applicant presents arguments to assert that Fig. 4A is 

supported in the Applicant's specification, citing poitions from p. 8-9 of the specification (arguments filed 

on 28 Apiil 2006, p. 10+). In particular, citation of the following portion is persuasive: 

"Alternatively, error correction coding techniques may also be employed on both the higher data 
rate and lower data rate signals with different coding gain" (Applicant's specification, p. 9, L 20- 
22). 

In the context of the specification, "the higher data rate signal" corresponds to an OC-192 signal, and "the 
lower data rate signal" corresponds to an OC-48 signal. Accordingly, the drawing replacement sheet of 
Fig. 4A, filed on 24 March 2005, is approved. 

Claim Objections 

2. Applicant's compliance with the objections to claims 9 and 33 in the previous Office Action 
(mailed on 28 Apiil 2006) is noted and appreciated. Applicant overcomes these objections by amending 
these claims. Accordingly, these objections are withdrawn. 

3. Claims 10-12 are objected to because of the following informalities: 

Due to the new amendments to parent claim 9, "coding scheme" now lacks antecedent basis in 
claims 10-12. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. Applicant's response to the rejection of claims 2-4, 10-12, 18-19, and 28-30 under 35 U.S.C. 
112, first paragraph (written description), in a previous Office Action (mailed on 28 December 2005) is 
noted and appreciated. Applicant responded by presenting arguments (filed on 28 April 2006, p. 11+). 
These arguments are not persuasive, and Examiner responds to these arguments in the "Response to 
Arguments" section below. Accordingly, the previous rejection of claims 2-4, 10-12, 18-19, and 28-30 
under 35 U.S.C. 112, first paragraph (written description) is presented again below. 
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Applicant's response to the rejection of claims 5, 13, 23, and 25 under 35 U.S.C. 112, first 
paragraph (written description), in a previous Office Action (mailed on 28 December 2005) is noted and 
appreciated. Applicant responded by presenting arguments (filed on 28 April 2006, p. 11+). These 
arguments are persuasive, and the previous rejection of claims 5, 13, 23, and 25 under 35 U.S.C. 112, first 
paragraph (written description), is withdrawn. 

Applicant's response to the rejection of claims 9-14 under 35 U.S.C. 112, first paragraph (written 
description), in a previous Office Action (mailed on 28 December 2005) is noted and appreciated. 
Applicant responded by amending these claims. These amendments overcome the previous rejection, and 
the previous rejection of claims 9-14 under 35 U.S.C. 112, first paragraph (written description), is 
withdrawn. 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in sueh full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claims 2-4, 10-12, 18-19, and 28-30 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the relevant 
ait that the inventor(s), at the time the application was filed, had possession of the claimed invention. 

Similar to the comments presented in a previous Office Action (Advisory Action mailed on 07 
December 2005), Examiner finds that Applicant's amendments to claims 2, 10, 18-19, and 28-30 
introduce new matter. In particular, notice that they introduce a particular coding scheme to a 
particular "first" signal in the embodiment of Applicant's invention that employs error correction coding 
on multiple data signals. Although Applicant's disclosure does introduce the use of a particular coding 
scheme (Reed-Solomon, G.975, G.709 in p. 9+) on a particular "first" signal (middle signal in Fig. 2), this 
usage of a particular coding scheme is only disclosed for an embodiment of Applicant's invention 
that employs error correction coding on only one data signal (embodiment in Fig. 2), not multiple 
data signals (embodiment in Figs. 4A-4B). Applicant's disclosure does not disclose the use of a 
particular coding scheme (such as Reed-Solomon coding, standard G.975 coding, or standard G.709 
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coding) in the embodiment of the invention that employs error correction coding on multiple data signals. 
Accordingly, as Applicant's amendments to claims 2, 10, 18-19, and 28-30 introduce these limitations that 
are not taught by Applicant's disclosure, these same amendments introduce new matter to claims 2-4, 10- 
12, 18-19, and 28-30. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 
art under 35 U.S.C. 103(a). 

9. Claims 1, 2, 5-7, 9-10, 13-14* 16, 18, 20-25, 27-28, and 31-33 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Svvanson et al. (U.S. Patent No. 6,433,904 Bi, hereinafter "Swanson"). 

(claim 1) Svvanson discloses: 
A method for transmitting a WDM signal: 

modulating a first optical signal on a first wavelength with a first data signal having a first data 
rate to generate a first modulated optical signal having a first bandwidth (channel 1 in Fig. 3); 

modulating a second optical signal on a second wavelength with a second data having a second 
data rate to generate a second modulated optical signal having a signal having a second bandwidth 
(channel 2 in Fig. 3), said second bandwidth being greater than said first bandwidth (example of channels 
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with differing bandwidths in col. 6, 1. 11-26) and said WDM signal comprising said first modulated optical 
signal and said second modulated optical signal. 

Swanson does not expressly disclose: 

applying error correction coding to said first and second data signals such that said second data 
signal experiences a greater coding gain than said first data signal. 

Rather, Swanson discloses applying error correction coding (FEC encoder 40) to one of the data 

signals so that the error correction coded data signal experiences a greater coding gain than the other 

uncoded data signal. However, coding multiple data signals such that one coded data signal experiences 

a greater coding gain than another coded data signal is obvious within the teachings of Swanson. For 

example, consider the section "4. Channel Upgrades" on col. 6, 1. 6+. It discusses the general procedure 

for upgrading channels. Swanson provides examples of upgrading from one data rate to another data rate 

(Fig. 3, col. 8, 1. 2-9). However, Swanson does not limit these upgrading teachings to the specific data 

rates discussed in the examples. That is, Swanson employs a more general formula that applies to a 

variety of data rates and upgrade situations: 

"[I]f the system was originally designed for a channel at rate R, and it is desired to utilize that 
channel at rate R', then a code with coding gain of nominally io*logi 0 (R'/R) should be chosen" 
(col. 7, 1.66 -col. 8,1.2). 

Additionally, Swanson describes a variety of codes from which one could choose for implementing a 

channel upgrade: Reed-Solomon codes, BCH codes, block codes, convolutional codes, concatenated codes, 

SOVA with convolutional codes, etc. (col. 7, 1. 1-57). These codes provide differing amounts of coding 

gain. Combined with Swanson's formula quoted above, Swanson's upgrading teachings include a variety 

of data rate upgrades. For example, a data rate upgrade by a factor of 4 corresponds to io*logm (4/1) ~ 6 

dB coding gain, which could correspond to a Reed-Solomon code (col. 7, 1. 10-12). A data rate upgrade by 

a factor of 16 corresponds to io*log, 0 (16/1) - 12 dB coding gain, which could correspond to a 

concatenated code of a convolutional code and a block code, with SOVA on the convolutional code (col. 7, 

1. 34-50). Thus, Swanson's upgrading teachings suggest examples of channel upgrading other than the 

explicit examples of Swanson (Fig. 3, col. 8, 1. 2-9). 
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Accordingly, it is clear that the limitation of "applying error correction coding to multiple data 
signals such that said one data signal experiences a greater coding gain than another data signal" is within 
the bounds of technical capability of Swanson. That is, one could reasonably expect to be able to 
implement this limitation according to the upgrading teachings of Swanson. However, the question 
remains, "Would it be obvious to do so?" 

At the time the invention was made, yes, it would have been obvious to one of ordinary skill in the 
art to implement this limitation. One of ordinary skill in the art would have been motivated to do this to 
implement further upgrading of channels (col. 6, 1. 8). That is, consider a system that already has an 
upgraded channel according to Swanson's upgrading teachings, e.g., a system, similar to Fig. 3, with a 
channel that has been upgraded by a factor of 4, similar to col. 8, 1. 2-9. If one desires to further upgrade 
another channel to increase channel capacity, e.g., by a factor of 16, one would simply apply Swanson's 
upgrading teachings to a channel that has not been upgraded. The motivation would be the common 
improvement of increased transmission capacity (col. 6, 1. 8), which is an explicit purpose of Swanson's 
teachings (col. 3, 1. 3-7). 

(claim 2) Swanson discloses: 

The method of claim 1 wherein error correction coding applied to said first signal comprises 
Reed-Solomon coding (e.g., col. 8, 1. 2-9). 

(claim 5) Swanson does not expressly disclose: 

The method of claim 1 wherein said first data signal comprises an OO48 signal and said second 
data signal comprises an OC-192 signal. 

However, such a usage of an OC-48 signal and an OC-192 signal is well within the scope of 
Swanson's teachings. Simply start with common OC-12 channels and apply Swanson's teachings as 
described in the obviousness argument presented regarding claim 1 above. 

(claim 6) Swanson discloses: 

The method of claim 1 further comprising: 

multiplexing said first modulated optical signal and said second modulated optical signal together 
to form said WDM signal (combiner 16 in Fig. 3). 
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(claim 7) Swanson discloses: 

The method of claim 1 wherein said first modulated optical signal and said second modulated 
optical signal have substantially similar power levels when multiplexed together (Fig. 2C). 

(claim 9) A method of receiving a WDM signal, said method comprising: 

demodulating a first modulated optical signal derived from said WDM signal to form a first 
recovered data signal, said first modulated optical signal having a first bandwidth (channel 1 in Fig. 3); 

demodulating a second modulated optical signal derived from said WDM signal to form a second 
recov ered data signal (channel 2 in Fig. 3), said second modulated optical signal having a second 
bandwidth greater than said first bandwidth (example of channels with differing bandwidths in col. 6, 1. 
11-26); and 

decoding (FEC decoder 42) said first and second recovered data signals in accordance with error 
correction coding applied to first and second data signals (see the obviousness argument presented in the 
treatment of claim 1 above) wherein a lower signal to noise ratio of said second modulated optical signal is 
compensated for relative to said first modulated optical signal (col. 5, 1. 19-32; col. 6, 1. 11-26). 

(claim 10) The method of claim 9 wherein said error correction coding comprises a Reed- 
Solomon encoding scheme of said first recovered data signal (col. 8, 1. 2-9). 

(claim 13) Swanson does not expressly disclose: 

The method of claim 9 wherein said first recovered data signal comprises an OC-48 signal and 
said second recovered data signal comprises an 0C-192 signal. 

However, such a usage of an OC-48 signal and an OC-192 signal is well within the scope of 
Swanson's teachings. Simply start with common OC-12 channels and apply Swanson's teachings as 
described in the obviousness argument presented regarding claim 1 above. 

(claim 14) The method of claim 9 wherein said first modulated optical signal and said second 
modulated optical signal are received with substantially similar power levels (Fig. 2C). 

(claims 16, 18, and 20) Claims 16, 18, and 20 introduce limitations that correspond to 
limitations introduced by claims 1, 2, and l, respectively. Therefore, the recited limitations in claims 1-2 
read on the corresponding limitations in claims 16, 18, and 20. 
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(claim 21) Swanson discloses: 

The WDM transmission system of claim 16 further comprising: 

a first amplifier (e.g., amplifier 1 in Fig. 3) that amplifies said first modulated optical signal; and 

a second amplifier (e.g., amplifier 2 in Fig. 3) that amplifies said second modulated optical signal, 
wherein amplified power levels of said first modulated optical signal and said second modulated optical 
signals are substantially similar (Fig. 2C). 

(claims 22-23) Claims 22 and 23 introduce limitations that correspond to limitations 
introduced by claims 6 and 5, respectively. Therefore, the recited limitations in claims 5-6 read on the 
corresponding limitations in claims 22-23. 

(claim 24) Swanson discloses: 

A WDM receiver system comprising: 

a first optical receiver (e.g., o/e converters in Fig. 3) that recovers a first recovered data signal 
from a first modulated optical signal on a first wavelength (e.g., channel upgraded by a factor of 4); 

a second optical receiver (e.g., o/e converters in Fig. 3) that recovers a second recovered data 
signal from a second modulated optical signal on a second wavelength (e.g., channel upgraded by a factor 
of 16); 

a first error correction decoding block (e.g., decoder 42 in Fig. 3) that decodes said first recovered 
data signal in accordance with an error correction code (e.g., Reed-Solomon code) imposed on data of said 
first recovered data signal; and 

a second error correction decoding block (e.g., another instance of decoder 42 in Fig. 3, not shown 
but obvious by the obviousness argument regarding claim 1 above) that decodes said second recovered 
data signal in accordance with an error correcting code (a concatenated code of a convolutional code and a 
block code, with SOVA on the convolutional code) imposed on data of said second recovered data signal, 
said error correcting code of said second error correction decoding block (see the obviousness argument 
regarding claim 1 above) compensating for a lower signal to noise ratio of said second modulated optical 
signal compared to said first modulated optical signal (col. 5, 1. 19-32; col. 6, 1. n-26; consider these 
portions of Swanson in view of the obviousness argument regarding claim 1 above). 
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(claim 25) Swanson does not expressly disclose: 

The WDM receiver system of claim 24 wherein said first recovered data signal comprises an OC- 
48 signal and said second recovered data signal comprises an OC-192 signal. 

However, such a usage of an OC-48 signal and an OC-192 signal is well within the scope of 
Swanson's teachings. Simply start with common OC-12 channels and apply Swanson's teachings as 
described in the obviousness argument presented regarding claim 1 above. 

(claim 27) Swanson discloses: 

The WDM receiver system of claim 24 wherein said second modulated optical signal has a greater 
bandwidth (e.g., channel upgraded by a factor of 16) than said first modulated optical signal (e.g., channel 
upgraded by a factor of 4). 

(claim 28) Claim 28 introduces limitations that correspond to limitations introduced by claim 
10. Therefore, the recited limitations in claim to read on the corresponding limitations in claim 28. 

(claim 31) Swanson discloses: 

The WDM receiver system of claim 24 wherein said first modulated optical signal and said second 
modulated optical signals are received with substantially similar power levels (Fig. 2C). 

(claims 32-33) Claims 32 and 33 introduce limitations that correspond to limitations introduced 
by claims 1 and 27, respectively. Therefore, the recited limitations in claims 1 and 27 read on the 
corresponding limitations in claims 32-33. 

10. Claims 3-4, 11-12, 19, and 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Swanson in view of the admitted prior art (hereinafter the "APA"). 

Regarding these claims, Swanson does not expressly disclose these limitations, but the APA 
shows that these limitations are well known and conventional to apply. 

(claim 3) The method of claim 2 wherein said Reed-Solomon coding comprises coding in 
accordance with the G.975 standard (Applicant's specification, p. 9-10 bridging paragraph). 

(claim 4) The method of claim 2 wherein said Reed-Solomon coding comprises coding in 
accordance with the G.709 standard (Applicant's specification, p. 9-10 bridging paragraph). 
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(claims 11-12) Claims 11 and 12 introduce limitations that correspond to limitations introduced 
by claims 3 and 4, respectively. Therefore, the recited steps in method claims 3-4 read on the 
corresponding steps in method claims 11-12. 

(claims 19) Claim 19 introduces limitations that correspond to limitations introduced by claim 3. 
Therefore, the recited steps in method claim 3 read on the corresponding means in system claim 19. 

(claims 29-30) Claims 29 and 30 introduce limitations that correspond to limitations 
introduced by claims 3 and 4, respectively. Therefore, the recited steps in method claims 3-4 read on the 
corresponding means in system claims 29-30. 

Response to Arguments 
35 U.S.C. 112, first paragraph (written description) 

u. Applicant's arguments, filed on 28 April 2006, with respect to the previous rejection of claims 2- 
4, 10-12, 18-19, and 28-30 under 35 U.S.C. 112, first paragraph (written description), have been fully 
considered but they are not persuasive. The previous rejection of claims 2-4, 10-12, 18-19, and 28-30 
under 35 U.S.C. 112, first paragraph, was presented since the claim language disclosed new matter: 
introducing a particular coding scheme to a particular "first" signal in the embodiment of Applicant's 
invention that employs error correction coding on multiple data signals. Although Applicant's response 
is noted and appreciated, these arguments are not persuasive. 

Although Applicant discloses particular coding schemes (Applicant's specification, p. 9) and the 
embodiment (Applicant's specification, p. 8, 1. 20-22) of Applicant's invention that employs error 
correction coding on multiple data signals, Applicant does not disclose the actual, positive 
application of a particular coding scheme to this embodiment. That is, the invention disclosed in 
claims 2-4, 10-12, 18-19, and 28-30 includes the actual, positive application of (1) Reed-Solomon coding, 
G.709 coding, and G.975 coding to (2) the embodiment of Applicant's invention that employs error 
correction coding on mult iple data signals. However, the specification lacks this detailed level of 
disclosure. Rather, the specification only positively discloses (1) Reed-Solomon coding, G.709 coding, and 
G.975 coding and (2) the embodiment of Applicant's invention that employs error correction coding on 
multiple data signals. That is, the specification only positively discloses (1) and (2) separately. Tn 
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contrast, the specification does not positively disclose the actual application of (1) to (2). In particular, 
the specification generically states, "error correction coding techniques may also be employed on both the 
higher data rate and lower data rates signals with different coding gains" (Applicant's specification, p. 8, 1. 
20-22), but does not specifically state which particular techniques to employ. Although one may glean 
from the specification that it may be possible to specifically apply (1) Reed-Solomon coding, G.709 
coding, and G.975 coding to (2) the embodiment of Applicant's invention that employs error correction 
coding on multiple data signals, the fact remains that the specification does not actually specifically 
disclose this detailed application of (1) to (2). Accordingly, Applicant's arguments regarding this rejection 
of claims 2-4, 10-12, 18-19, and 28-30 under 35 U.S.C. 112, first paragraph, is not persuasive. 

35 U.S.C. 103 

12. Applicant's arguments, filed on 28 April 2006 (p. 14-16), with respect to the previous rejection of 
claims 1-7, 9-14, 16, 18-25, and 27-33 under 35 U.S.C. 103, have been fully considered but they are not 
persuasive. 

In response to applicant's argument that the examiner's conclusion of obviousness is based upon 

improper hindsight reasoning (filed on 28 April 2006, p. 15 last paragraph), it must be recognized that 

any judgment on obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. 

But so long as it takes into account only knowledge which was within the level of ordinary skill at the time 

the claimed invention was made, and does not include knowledge gleaned only from the applicants 

disclosure, such a reconstruction is proper. See Jure McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 

1971). In particular, notice the motivation in the standing rejection of the claims: 

"One of ordinary skill in the art would have been moti vated to do this to implement fu rther 
upgrading of channels (col. 6, 1. 8)" (excerpted from the treatment of claim 1 above). 

"The motivation would be the common improvement of increased transmission capacity (col. 6, 1. 
8), which is an explicit purpose of Swanson's teachings (col. 3, 1. 3-7)" (excerpted from the 
treatment of claim 1 above). 

That is, the explicit purpose of Swanson's teachings is to provide a method and apparatus "for upgrading 

existing optical communication systems to provide increased transmission capacity" (col. 3, 1. 3-6). 

Swanson provides an explicit example of upgrading one channel (Fig. 3). Additionally, Swanson 
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considers the future upgrading of multiple channels (col. 6, 1. 8, 27-29, 53-54)- Therefore, an obvious 
method of providing such future upgrading would be to apply the same basic principles of Swanson's one- 
channel example in Fig. 3 to other channels. Such application of Swanson's teachings would simply be 
repeated application of Swanson's basic principles, not improper hindsight reasoning. Accordingly, 
Applicant's argument of improper hindsight reasoning is not persuasive. Hence, Examiner respectfully 
maintains the standing rejections. 

Conclusion 

13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set 
forth in 37CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutoiy period, then tine shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutoiy period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to David S. Kim whose telephone number is 571-272-3033. The examiner can normally be 
reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kenneth N. Vanderpuye can be reached on 571-272-3078. The fax phone number for the organization 
where this application or proceeding is assigned is 571*273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PA1 R only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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